Identification of a genomic fragment that directs hematopoietic-specific expression of Rac2 and analysis of the DNA methylation profile of the gene locus.
Rac2 is a Rho family GTPase expressed specifically in hematopoietic cells. The 4.5 kb proximal Rac2 gene promoter exhibits strong but promiscuous activity following either transient or stable transfection into tissue culture cells, indicating that additional cis-elements are required to silence Rac2 expression in non-hematopoietic cells. A bacterial artificial chromosome (BAC) containing the human Rac2 gene, including as little as 1.6 kb of upstream and 8 kb of downstream sequence, exhibits hematopoietic-restricted expression in transgenic mice. The Rac2 genomic locus exhibits distinct patterns of DNA methylation in expressing versus non-expressing cells. Cells that lack Rac2 expression exhibit increased cytosine methylation in the sequences flanking the gene, whereas cells that express Rac2 exhibit increased cytosine methylation within the body of the Rac2 gene. Treatment of non-expressing cells with the DNA methyltransferase (DNMT) inhibitor 5-aza-2'-deoxycytidine reduces cytosine methylation of the Rac2 gene locus and is sufficient to induce Rac2 gene expression. Conversely, treatment with the histone deacetylase (HDAC) inhibitor trichostatin A fails to induce Rac2 gene expression. These findings define a genomic fragment sufficient to direct hematopoietic-specific expression of Rac2, and reveal the importance of cytosine methylation in the repression of Rac2 expression in non-hematopoietic cells.